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(57) HsoopexeHHe oxhochxcb k HefrxeAO- 
oUBa-aeil npoK-aneHHoexw h npeAHa3Kaue- 
„o wia peMOKra o6caAH«x koaohh h H30- 



hhuhh oOboahhbbhxoi npoAyxXHBiux «nac- 
tob b soHe nep^opauMM. Uenb 
weHHe'sxoHOMW MarepMana nnacx«P» . Ha 
rpyOax cnycuanx rHAPasnv ™ e jaKe " 
pu c ynnoTi«Tenbiw»« 3neneHTa>« h yc- 
T aHonncH»ift na hhx nnacxwpb. 3areM 

BepXHHfl TOpeU ««H«rO yllllOTHHTCJlbMOrO 

aneMeifta rwawmiecxoro naxcpa pw- 
hcb^ HanpoTMB »«He R rpa^u vmrep 
sana HerepnexHMHOcxH. Amity 
Bwwcnuwr no M axe>«xN«iec*oA 
IlpoHSBojyiT sanaxepoBKy V™ OT ™™"™ 
sneMetrroB naxepa b xoweBUX yiacrxax 
nnacTwpa M pacBMpewe JinacTMpii no Bceft 
amtue nyxen cosabwb HaOuxoinoro A»ane- 
i „„ B ,nnoTHHTenbit4X wieMeKxax naxepoB h 

bhc nnacT»p- oOecneiHBaex coxpaHHocxb. 
ero H oCcaAHoft xoaohhw b HHxepBane, 

OCJiafiAeHHOH OTBepCTMKMH. 4 HA. 



HsoopexeKHe oxhochxcb x HefcxeAOotr- 

cn^cooan penoMra o6caAH«x xoaohh. a 
raxxe HaonKUKH o6BOAHHB«a.xcB npoflyx 
thbhwx nnacroB b soHe r 2 p*opauMK. 

E*. H3o6peraHHB -bahctcb o6ccne- 
veiue 3KOMOMHM MaTepMana r.nacxwp*. 

Ha £r. I H3o6pa*eH naxep CABoeH- 
^a^ecKHA (HPC) c ycraHOBACK- 
igjh STS.- naacxupeH b xpaHcnopxHon 

aanaxepoBKe ero «e«« 

t ob »a luiacrupe; «a ««r. 3 - ™ 

„p H „ P HxaTHHKOHueruxy,acTKOB nn.c» 

D r k o6caAHofi kohomhc \ Ha 4ur. « 

ro n P M 3 a B e P o.eHMH n P H«axH« KOKue- 



BUX yvacTKOB h Ae4»P»«poBaHHK cpe fl He- 
ro yiacxxa nnacxwpa a<> xacaHH* -c BHyr- 
pcHHefl noaepxHOCTb* o6c«koH xohohku. 

Cnocofi ycraHOBKM luiacTbipa b hhtcp 
B ane He rep mcthm hocth oCcaAHoft kojioh- 
W peanHByexca cneAy«<HH oOpaaoM. 

Mb rMAPaBiiH«iecxHft inaxep,, Bxniwaw- 
Wft BepxHHft « h hhxhhh 2 ynnoxHKxeAb- 
me BneHeKTU, nexAy xoxo P um« paswemeH 
.AH»epeimHanbH«ft xnanaH 3, ycxaHaBAH- 
Viexcx wexannHMccKHft nnacxupb 4, xo- 
xopuft *HxcHpyexca Ha naxepe ynopa^ 5 
H 6. PaccxoHHMe hcmv ynnoxKHxenbKWMH 
9neMeHxaf« I h 2 ycxaaawiHBaexc* b 

33BHCHMOCTH OX AHHHbl HnaCXMpH , oripe~ 

n cjteHHoro no 3 bbhchmocxh t h o6ec..e«ie- 
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hum Ban aero a ax punt* ynnoTKMTe/ibwx 
MtmntOM 1 H 2 kobuqbuw yqacrxaMH 
nnaprvpn. 

Aroma nnacTUpx BbioHpaeTca d coot- ^ 
nrrcrsKH co cneoynaieA sbbhcmkoctejo 

me /yiHHa nnacTbipa, hj 

1^ TvtMua RRrepBana HerepMeTH«JHoc ^ 

TH oOCdAKOft KQQOHKbl, M; 



lu|- ffWHHa ynnoTKHTenbHoro aaeMeir- 
• ■ : va rHApaznHwecKoro naicepa, m; 
7 AunaBHe b rHAP aa/w^e cxhx na- 



15 



25 



xepax npn npuxmu xoHueBwx 
y^acTxou iuiacTwpH, MTIa; 

1 •* paCCTO*HH« OT yCTfcH CXBOXHKU 

*AO MpxBeft rpammu Htrrepsana 

BerepMSTHtHOCTH OOCBABOft ko- 
JlOHBbJ i Mf 20 

E - MOAynb ynpyrocTH MaTcpnana 
. tpy6 t ua xoTopux up on a boaht— 
cji cnyck nnacrupa , Mlla; 

C - OTHOMCHH6 HapyxJiOro AH AHeTpa 

a BHyTpe HH6ny TpyO, Ha xoto- 
pux rfpoHSBQOHTca cnycx nnacTU- 

|U - wsWwimwrr Dyaccona m^tcph- 
ana TpyO, Ha xoTopux npoH3BO- 
/bitch cnycx nnacTupa. M 
Oaxep e nnacrupex A cnycxaoTca "na 
Hacocao-xoMnpeccopwx TpyOax (He no-. 
kuiw) b oCcaAHyw xonoHHy 1 x hhtcp— 
Baity \q Be rep Mara too ctm , ocnaGneHHoMy * 
otb ep ctmjihh 8, HkxrhA ynixoTHHTeniBUH 33 
MeneHT 2 y ct an Banna axrr Tax > mtoou 
'.tro aepxHHft Topeu Gun aanpoTHB HKXHeft 
rpaBHqu HBrepBana 1 0 * Bph 3Tom pacero- 
abhg xexAy hhxbmm topaom Bepxnero yn- 
. JioTHHTejikHoro BJieMeBTa I h aepxneA 40 
rpaHHAU HBrapoana 1 0 coctbbht acnHiH- 

Hy a, paBHy» 2 ^' ^]£^ h ytHTbiBajomyn 

ya/tHHCHHe HacocHo-xownpaccopHux Tpy6 
• npH ycraHOBe on acrvpa • Cosabjot b naxe-**. 
pa H^ObrroqHoc AaaiieHue nop«Axa 2-3 MDa 
h aanaxepoBUBaxrr y iuiothht emje aneneir- 
tu 1 h- 2 b KOKAesux yqacTrax nnacTtipa 
4 Otwr. 2), noBunaioT AaaneHHe b naice- 
pc k pacHHpunr ero cnaiana ynnoTHH- $0 
TejibHUK« aneMeHTam 1 h 2 cootbctctby- 
looofe KOKxieBfaie yiacrxH ruiacrupx 
(4*«r. 3). Docne qero oTxpuBaerca ah*" 
<t>epeKUHanbKb^ xnanau 3, npeneapHTenb- 
ho HacTpoeuKbtft ua 9 an an bo e naanenMe, 55 
h paOo^eA * mcocTbio pacmHpH»T cpenKxno 
iacTb ruiacTbip*. AaaJieHHe b naxepe no* 
BbmajoT ao pacMCTHoro P* r cOecnewBaio- 
mero npnxaTue kohucbux yqacTKOB nnac- 



Tbiptt ABBJie HMCM P h# npH 5TOM CPCAHAH 

sacTb imacTbfpa b HKTepBane l € Ae$op- 
MfpycTca pacneTHbiM A*aneHHCM t^«Vf . 
AO XACaHHH C BHyTp CHHefl no»epxHocTb» 
oOcaAHOH KonoHHu Ann hckjuovckhh Harpy- 
30K Ha KHTepBaa l fl (frir. 4). B npoqec- 
ce ycTaKOBXH nnacTwpb A anecTe c naxe- 
poM nepeMeqaeTca OTuocMTenbito HHTep- 
Bana 1 0 oCcbahoh kojiokku Ha nennwHy 
a/2 1 ho OiiaroAapa BdOopy a/xhuu nnac- 
Ttipa h cooTBeTCTByxaaeft ero opHeHTaipfH 
nepeA ycTaHOBxofl 'oTuocHTeJibHo hhxhcA 
rpaHHAH HBTepaana l #l xoHneMe yyacr- 
kh luiaciupa, itpHxaTue x oocaAHoft xo- 
nome 9 Qypyr naxoAHTbca bhc HirrepBaiia 
1 6 SB PBBHOM paccroHHHH a/2 OT coot-: 
BCTCTayxcmx ero rpawq, Xaxoe paccojio- 
xchhc nnacTupa oOcnewr coxpanaocr b 
ero h oficwHoft koaohhu b HKTepBane, 
ocnafijxeHHOM qtb ep cthhmi • 
0 o p m y n a u 3 o 0 p e h a 

CnOCOO yCTBHOBKH IUiaCTbl^K m HHTep* 

Bane HerepMCTHMHocTH oOcoahoh xohoh- 
Bbi 9 bXji»h ajoQHH cnycx Ha TpyOax raA*" 
paBJXHiecxHX naxepoB c ynnoTHUTeiibHu- 
mi a Jie Me ht a>ai h ycTaHOBiteHHoro ua hhx 
nnacTwpa, aanaxepoBxy ynAOTHUTeJibuux 
aneneHTOB naxepa b koHueBux ynacTxax 
nnacrupx h pacsHpeBKe nnacTMpa no 
aceft AHHHe' nyTeN cosAanHA hsSutoihopo 
AaBJiaHHa b ynnoTHKTenbHbix sjteMeHtax 
naxepon a b HeacnaxcpHoft sone, 0 t n h- 
q a » q h ft c a Ten, vro^ -c Aenb» 
oCecne^eHHa skohohkh HaTepnana macro- 
pa, nocne cnycxa- njiacTupa Bepxioia to- 
peu HHxMero ynnoTHHTenbHoro aJieMetrra / 
rifapaanMHecxoro naxepa pasMea^axrr ua~ 
npoTHB HHXHeft rpaHMUM HHTepBana He— 
repHeTKWHocTH p a pjwny nnacTbipa bu6h- 
paxtr b cooTseTCTBHH co cneAyxmeft sbbh- 

CHMOCTbXl 



tac L - ArtMHa nnacTbipa 9 m; 

l g - AnHHa HHTcpBana HerepMeTH*- 

HOCTH oOCdAHOft KOJlOHHbi, H\ 

1 u t1 - fijiHua ynnoTHHTejibHoro yneneu-r 



i 



Ta rHAPaaJTHiecKoro naxepa 9 m; 
P - AaaneKHe b rHApaannuecKHx na- 
xepax npn npnaaTHH KOKueBhix m 
yuacTXOB ruiacTupw, Mlla; 

1 - paCCTOHHHe OT yCTb« CKBaXHHbl 

AO BepxHefl rpaHHUbi HHTepBana 
HerepMCTUMHocTH o6caAHoA ko- 
jioHHhi, m; 

E - MOAynb ynpyrocTH MaTepnana 



I" 0 ' M npo-s^el 601330 
cnycit rniacwipji.Mnai 
C - OTHoaeiae napy» Boro ah axe to a r 



npoHsaoAMTCJi cnycit nnacTwpMt 
/M- R05^imMeRT HyaccoHa HarepHana 
Tpy0. ua kotopux npot»*>AHTCfl 
cnyac nnacTupH, . 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

/rj is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

u is Poisson's r&tio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval / 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 
between the lower end of the upper packing element l and the upper boundary of interval / 0 

P/il-2^) 

is the quantity a, equal to 2 ( ' , taking into account the elongation of the tubing 

V V 

during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated Pi 
ensuring that the terminal portions of the patch are squeezed 
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by pressure P u where the middle portion of the patch in the interval / 0 is deformed by the 
calculated pressure P 2 « P\ until it touches the inner surface of the casing, to eliminate 
loading on interval / 0 (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval /o of the casing by a distance a /2, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval / 0 , the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval /o at equal distances of all from its corresponding boundaries. Such a 

disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

{ P/(l-2^ 

L - l ' + \ l ^Tp J t)J- 

where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of ihe pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

M is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 

/p.e. 



h 

/p.e. 



Fig. 1 

5 Fig. 2 
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[see Russian original for figure] [see Russian original for figure] 

Pi 

a/2 
lo 

a/2 

Fig. 3 Fig 4 
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